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To all whom it 1nay concern:
Be 1t known that I, KuveeNE D. JEFFERSON,

-~ acitizen of the United States, residing at Liow-
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ell, in the county of Middlesex and State of
Massachusetts, have invented certain new and
useful Improvementsin Vomiting-Keirs; and
1 do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which 1t appertains to make and use the
same. | |

This invention relates to an improvement
In vomiting-keirs.

The object of the invention is to reorganize
and Improve vomiting-keirs, particularly the
vomiting - keir for which Letters Patent of
the United States was granted to Charles S.
Shepard and myself on October 25, 1899,
No. 612,874. The said patent relates to a
closed bleaching-keir in which the bleaching
liquor may be maintained at a temperature
somewhat above the normal boiling-point of
the liquor in order to accelerate the chem-
1cal action of the liquor To this end the keir
and the vomiting-pipe are closed and the liquor
therein 1s constantly subject to a pressure
above that of the atmosphere in order to pre-
vent evaporation of the liquor or loss of gase-
ous constituents thereof, which would other-
wise occur owing to the high temperature.

- In the keir of the said patent means are pro-

vided for intermittently raising the liquor
which collects at the bottom of the keir to
the top thereof and for discharging the liquor
upon the fabric in the keir. These means and
all other intermittently-operating means pre-
viously proposed for the same purpose in vom-
iting-keirs, so far as I am aware, depend for

- their intermittent action upon constant fluctu-

ations of the pressure in the keir, the said
means operating until the pressure in the keir
rises to a certain point and then remaining
inactive until the pressure falls, owing to the
cooling and condensation of vapor in the keir.
Such fluctuations of pressure are undesirable,
as they are accompanied by corresponding and
proportionate fluctuations of temperature in
the bleaching liquor, owing to the condensa-

tion and reévaporation of the liquor under |

the fluctuations of pressure. The tempera-
ture of the liquor is therefore not maintained
at the highest practicable degree, but fluctu-

" ates between this point and a lower point,

with a consequent decrease of efliciency in the
operation of the keir.

To avoid the objectionable result above de-
scribed, the present invention contemplates
the use, in connection with a keir and a vom-
1ting-pipe connecting the bottom and the top
thereof, of automatic means operating inter-
mittently to raise to the top of the keir the
liquor which has percolated to the bottom of
the keir through the fabric therein, the said
means operating independently of the pres-
sure or the temperature of the contents of

‘the keir, so that the temperature may be
‘maintained constantly at the most favorable

point, 1rrespective of the operation of the
means for moving the liquor.

Another feature of the invention consists
in the use of automatic controlling means for
controlling the action of the liquor-raising
means operating upon the accumulation of a
suficient quantity of liquor to set the liquor-
raising means in operation and to cause -the
operation thereof to cease when the liquor
has been raised.

In the keir of the said patent steam under
pressure was used to raise the liquor from the
bottom te the top of the keir, and the same
steam was also the means for heating the liquor
and maintaining the proper temperature in
the keir. It 1s sometimes considered desir-
able to utilize exhaust-steam to heat keirs; but
as the pressure of exhaust-steam is not suffi-
clent to raise the liquor i1t 1s necéssary to use
live steam for this purpose. The present in-
ventlon further contemplates therefore a keir
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in which live steam is used, only so far as is

necessary, toraise the liguor, automatic means
being used to control the admission of live
steam, operating, upon the collection of a cer-
tain amount of liquor in the lower part of the
apparatus, to admit sufficient steam to raise
the same and to interrupt the flow of live steam
when the liquor has been raised, while the
temperature ot the keir 1s maintained by ex-
haust-steam admitted to the bottom thereof.
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whole.
tending from the bottom of the keir leads

. Other features of the invention will be noted !
in connection with the deseription of the illus-

trated embodiment thereof.

Referring to the dmwmg, W hlch shows the
keir in section and the pipes and connections
for heating the liquor in the keir and for rais-
ing the liquor trom the bottom to the top ot
the keir, the keir proper, 1, consists of the
usual sheet-metal vessel provided with a re-
movable cover 2, secured by bolts in the usual
manner at the top thereof. In the keiris the

“usual grid 3, on which the materials to be treat-

ed are laid. The vomiting-pipe consists of a
pipe and suitable connections forming a closed
p‘LSS%LU‘B connecting the top and bottom of the
keir. This vomiting - pipe is indicated in a
oeneral way by the reference character 4,
which is intended to designate the pipe as a
A portion 5 of the vomiting-pipe ex-

through the check-valve 6, which prevents
back flow of liquor into the bottom of the keir.
The pipe 5 discharges into the bottom of a
trap 7, which is made consider ably larger than
the VOmltan‘-pl'[)e proper and suflicient to hold
a considerable body of liquor. Into the trap
7 depends a pipe 8,-having a check-valve 9 at
its foot, which check-valve opens upward, so
that liquors may pass up through said check-
valve, but may not return therethrough.

liquors which pass through the pipe 8 are dis-
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15 contains a float
with a rock-shaft 19, which 1s extended out

charged into the loop 10, which consists of a
shell secured to the pipe below-its top and

which discharges from 1ts side through the
pipe 11 into the keir in the usual manner.
The liquor 1s forced up through the vomiting-
pipe 4 by means of steam-pressure, a steam-
pipe 12 being provided which discharges live
steam into the top of the trap 7 after the same
has been filled.

- Automatic means are provided for opening
and closing the steam-pipe 12 at proper inter-

vals in order to cause the above-described op- |

eration to take place. In the illustrated em-
bodiment of the present invention the steam-
pipe 12.1s provided with a valve 13, which 1is
a well - known. form ot commercml balanced
valve known as the *“Waters balanced lever-
valve.” A link 14 connects the lever of this
valve 13 with a device for opening and closing
the said steam-valve 13. .Thisdevice consists
of a receptacle 15, connected by a pipe 16 with
the upper part of the trap 7.

17, connected by a lever 18

through a packed joint and carries upon its
outer end a lever 20, which 1s connected by
means of the link 14, above described, with
the steam-valve. The lower part of the re-
ceptacle 15 is connected by a pipe 21 with the
bottom pipe 5, a check-valve 22 being pro-

vided to prevent liguor from flowing from the |

pipe 5 dir ectly into the receptacle 15. A vent-
pipe 37 connects the receptacle with the upper
part of the trap.

The

The receptacle

775,450

The operation of this device is as follows:
When the liquor 1n the keir flows out 1nto the
vomiting-pipe, it gradually risesin the trap7

‘until it reaches the level of the opening nto

the pipe 16, whereupon liquor flows down

through Sald pipe into the receptacle 15, the
displaced air or vapor passing up through the
vent-pipe 37, thereby lifting the float 17 and
opening the steam- valve 13 and admitting
steam above the liquor in the trap 7. T]O
pressure of the steam operates to close the

check-valve 6 and to force the liquor in the

trap 7 and in the pipe 16 and receptacle 15
down into and up through the standing leg 8
of the vomifing-pipe, thence discharging 1t
into the top of the keir, the check-valves 9
and 22 being opened by this movement ot the

liquids and the level of the liquids in the

trap 7 and the pipe 16 and receptacle 15
falling in unison.

the bottom of the standing leg 8 of the vom-
iting-pipe, the level of the llqmd in the re-
ceptacle 15 1s sufficiently lowered to permait
the float 17 agaln to fall, thereby again clos-
ing the steam-valve 13 ‘and cutting off the
steam-pressure. After the valve 13 has closed
the condensation of the steam in the trap will

When the level reaches
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eventually reduce the pressure therein suil- -

ciently to permit a new supply of liquor to
flow into the trap: but in order to make the
operation of the apparatus more certain and

{ rapid a vent 35 is used, connecting the upper

part of the trap with the vomiting-pipe. This
vent is so small as not materially to reduce
the steam-pressure while the liquor 1s being
discharged-from the trap; but it is suth

large to permit the steam to escape from the
trap after the steam-valve has been closed. A
short pipe provided with a check-valve 36 1s
attached to the vent to prevent the liquor
standing in the vomiting-pipe from escaping
into the trap. .

The check-valve 9 is preferably located, as
shown -in the drawing, at the foot of the
standing leg 8; but it is within the purview of
the invention viewed in its broader aspects to

locate this check-valve at any desired pointin |

the vomiting-pipe—as, for instance, at the
point indicated in the said patent. It is de-
sirable in thisform of apparatus that the pres-
sure at the top and at the bottom of the keir
should be the same. The equalizing-pipe 23
is provided for this purpose, being connected
at the top to the keir above the highest level
of the liquor therein and to the bottom pipe 5
adjacent to the keir, whereby the pressures at
the top and bottom of the keir may be equal-
ized. For heating the contents of the keir
there is provided the steam-pipe 24, which dis-
charges into the bottom of the keir. This

pipe 24 is provided with an automatic regu-
lating-valve 25, which is connected by a pipe
26 through a pipe 27 with the keir, operating
in the usual manner to regulate the amount
of steam supplied to the keir for heating pur-
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poses, according to the pressure in the keir.
The pipe 27 is provided with a safety-valve 28
to blow off when the pressure exceeds the pre-
determined limit. The keir is filled through
the pipe 29 from any convenient source, a
valve 30 being provided by which to shut off
the supply of liquor when a sufficient quan-
tity has flowed 1nto the keir. A pipe 31, con-
nected to the bottom pipe 5 and provided with a
valve 32, affords a means for drawing off the
keir liguors after the operation has been
completed. A steam-gage 33, conveniently
connected with the pipe 26, is provided for in-
dicating the keir-pressure.

It is to be observed that the steam-pipe 24,
which conveniently has the usual valve 34
therein, 1s used to conduct exhaust-steam to
the kelr for the purpose of heating the same,
and 1t 18 immaterial to the present invention
whether this steam 1s admitted into the keir
and condensed and mingled with the liquor
therein or whether it simply passes through
a heating-coil in the bottom of the keir and
1s thence discharged or returned to the boiler.
It 1s not intended, however, that the invention

shall be limited to the use of exhaust-steam

for heating purposes, as live steam is believed,
by reason oif the economies resulting there-
from, to be preferable 1n the economical use
of the apparatus; but in some bleacheries it
1s desired to use exhaust-steam for heating
purposes and the present construction affords
provision foritsuse. The steam-pipe 12, how-
ever, must be supplied with steam under pres-
sure, and in order to lift the liquors from the
bottom to the top of the keir through the
vomiting - pipe live steam 1is prefembly em-
ployed for this purpose, although, of course,
1t exhaust-steam were to be had at sufficient
pressure 1t would be within the purview of the
invention to employ exhaust-steam at this
place. This supply of steam, because of its
function, may be referred to as the **motive”
steam, by reason of the fact that it 1s em-

ploved as the motive power for lifting the

keir liquors from the bottom to the top of the
keir.

The present invention, viewed in 1ts broader
aspects, 1s not limited to an embodiment in
which the motive-steam-pipe valve is actuated
to be opened and closed as the result of a rise
or fall of a level of liquid. Any automatic
device for periodically opening and closing
the motive-steam valve 1s within the contem-
plation of the invention. The preferred em-
bodiment, however, of the inyention contem-
plates the opening of the motive-steam valve
whenever the trap fills to a predetermined
level, so that at each opening of the motive-
steam valve a certain quantity of liquor is car-
ried over to the top of the keir. It is not in-
tended that the invention should be limited to
a construction In which the steam is shut off
as soon -as the predetermined quantity of lig-
uid has been forced into the keir, as the in-

vention, in some aspects, is applicabl
keir operating upon the principles of the keir

e 0 a

of the said patent, in which the live steam
and liquid from the bottom of the keir are
alternately forced into the top of the keir.

The form of the trap i1s immaterial to the
operation of the device, since any receptacle
of suitable capacity may be used to collect
the liquor.

Where in the claims the word “‘trap?”
used, it 1s intended to denote any receptacle
connected with or forming part of the vomit-
ing-pipe and arranged to collect liquor prior
to 1ts being raised through the vomiting-pipe.

Having thus described the invention, what
1s claimed 18—

1. A vomiting-keir, having, in combination,
a closed keir adapted to contain liquor under
pressure, a closed vomiting - pipe connecting
the bottom and the top of the keir, and auto-
matic means operating independently of the
pressure in the keir to intermittently raise the
liquor through the vomiting-pipe and dis-
charge 1t into the top of the ken substantla]ly
as described. |

2. A vomiting-kelr, having,in combination,
a kkeir, a vomiting-plpe connecting the bottom
and the top of the keir, a trap connected with
the vomiting-pipe, means for raising liquor
from the trap through the vomiting-pipe to
the top of the keir, and automatic means,actu-
ated by the rise and fall of a hquor-—level na
part of the said apparatus, for controlling the
operation of the said liquor-raising means, sub-
stantially as described.

3. A vomiting-keir, having,incombination,
a lkelr, a vomiting-plpe connecting the bottom

and the top of the keir, a trap connected with

the vomiting-pipe, means for raising ligquor
tfrom the trap through the vomiting-pipe to
the top ot the keir, and automatic means for
controlling the operation of the said liquor-
raising means acting upon the accumulation
of a certain amount of liquor in the trap to
set the liquor-raising meansinoperation, sub-
stantially as described.

4. A vomiting-keir, having,in combmatlon
a keir, a closed vomiting-pipe connecting the
bottom and the top of the keir, a trap con-
nected with the vomiting-pipe, a motive-steam
pipe connected with the trap to admit steam
thereto toforce the contents thereof through
the vomiting-pipe into the top of the keir, and
automatic means operating independently of
the pressure in the keir for controlling the
flow of steam into the trap. substa,ntmlly as
described.

5. A vomiting-kelr, having,in combination,
a keilr, a closed vomiting-pipe connecting the
bottom and the top of the keir, a trap con-

nected with the vomiting-pipe, a motive-steam
pipe connected with the trap to admit steam
thereto to force the contents thereof through
the vomiting-pipe into the top of the keir, and
automatic means for controlling the

ow of
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steam into the trap operating independently
of the pressure in the keir to admit the steam
intermittently into the trap, substantially as
described. '

6. A vomiting-keir, having,in combination,
a keir, a vomiting-pipe connecting the top and
bottom of the keir, a motive-steam pipe con-
nected with the vomiting-pipe and mechanism
operating independenty of the pressure in the
keir to intermittently open and close the mo-
tive-steam pipe, substantially as described.

7. Avomiting-keir, having,in combination,
a keir, a vomiting-pipe connecting the top and
bottom of the keir, a motive-steam pipe con-
nected with the vomiting-pipe, and intermit-
tently-operating mechanism to openand close

‘the motive-steam pipe controlled by the rise |

and fall of a liquor-level in a part of the ap-
paratus, substantially as described. -

8. A vomiting-keir, having,in.combination,
a keir, a vomiting-pipe connecting the top and
bottom of the keir provided with a trap, amo-
tive-steam pipe connected with the trap, and
mechanism for opening the steam-pipe upon
the rise of the liquor in the trap to a certain
level, and for closing it upon the fall of the
liquor to a certain lower level, substantially
as described.

9. A vomiting-keir, having,in combination,

a keir, a closed vomiting-pipe connecting the .

top and bottom of the keir, a motive-steam
pipe connected with the vomiting-pipe, and
mechanism operating independently of the

pressure in the keir to intermittently open
and close the motive-steam pipe, substantially -

as described.

10. A vomiting-keir, having, in combilna-
tion, a keir, a closed vomiting-pipe connecting
the top and bottom of the keir, a motive-steam
pipe connected with the vomiting-pipe, and in-
termittently-operating mechanism to open and
close the motive-steam pipe controlled by the
rise and fall of a liquor-level in a part of the
apparatus, substantially as described.

11. A vomiting-keir, having, in combina-
tion, a keir, a closed vomiting-pipe connecting
the top and bottom of the keir provided with a
trap, a motive-steam pipe connected with the
trap, and intermittently-operating mechanism
to open and close the motive-steam pipe con-
trolled by the rise and fall of a liquor-level in

a part of the apparatus, substantially as de-.

scribed.
12. A vomiting-keir, having, in combina-
tion, a keir, a closed vomiting-pipe connecting

775,450

the top and bottom of the keir provided witha

trap, a motive-steam pipe connected with the
trap, and mechanism for opening the steam-
pipe upon the rise of the liquor in the trap to
a certain level and for closing it upon the tall
of the liquor to a certain lower level, substan-
tially as described.

13. A vomiting-keir, having, in combina-
tion, a keir, a vomiting-pipe connecting the top

“and bottom of the keir, an equalizing-pipe

connecting the top and bottom of the keir, a
motive-steam pipe connected with the vomit-
ing-pipe, and intermittently-operating mech-
anism to open and close the motive-steam
pipe, substantially as described.

14. A vomiting-keir, having, in combina-
tion, a keir, a vomiting-pipe connecting the top
and bottom of the keir provided with a check-
valve to prevent flow toward the bottom of the
keir, an equalizing-pipe connecting the topand
bottom of the keir, a motive-steam pipe con-
nected with the vomiting-pipe, and intermit-
tently-operating mechanism to open and close
the motive-steam pipe, substantially as de-
scribed. ' |
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15. A vomiting-keir, having, in combina-

tion, a keir, a vomiting-pipe connecting the top
and bottom of the keir provided with a check-
valve to prevent flow toward the bottom of the
keir, a trap, an equalizing-pipe connecting the
top and bottom of the keir, a motive-steam pipe
connected with the trap, and intermittently-
operating mechanism to open and close the
motive-steam pipe controlled by the rise and
fall of a liquor-level in a part of the appara-
tus, substantially as described. -
16. A vomiting-keir, having, in combina-
tion, a keir, a vomiting-pipe connecting the top
and bottom of the keir provided with a check-
valve to prevent flow toward the bottom of
the keir, a trap, an equalizing-pipe connect-

ing the top and bottom of the keir, a motive-

steam pipe connected with the trap, and mech-
anism for opening the steam-pipe upon the
rise of the liquor in the trap to a certain level
and for closing it upon the face of the liquor

to a certain lower level, substantially as de-

scribed. | _ | |
In testimony whereof 1 afix my signature in
presence of two witnesses. |

EUGENE D. JEFFERSON.

Withesses:
Horacr VAN EVEREN,
Farnum K. Dorsey.
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